Background: For health campaigns, pretesting the channel of message delivery and process evaluation is important to eventual campaign effectiveness. We conducted a pilot study to pretest text messaging as a mHealth channel for traditionally underserved patients.
Introduction
In the U.S., 90% of adults own a mobile phone and 81% of mobile phone owners use text messaging. Notably, Americans send or receive on average 41.5 texts each day, 1 making text messaging a potent tool for communication. With the growing prevalence of text messaging, the uses of text messaging have broadened beyond everyday conversation. In fact, several research studies have already capitalized on the ubiquity and advantages of text messaging to encourage health behavior changes. 2Á7 Notably, text messaging can readily reach patients of demographics that are traditionally underserved: racial and ethnic minorities, low-income, and low education level. These demographics use text messaging more often compared to other demographics ( Table 1 ).
The NIH Making Health Communication Programs Work, commonly called ''The Pink Book'', has emphasized the importance of pretesting messages to ensure that messages resonate with the target audience and can influence behavior change. 8 Given the emergence of new media for health campaigns, pretesting the channel of message delivery is equally important. The Pink Book has also emphasized process evaluation; this step is often overlooked in health campaign design. Process evaluation assesses the effectiveness of project management and each step of campaign development. 9 In preparation for a mHealth campaign, we conducted a pilot study to pretest a mHealth channel and pretest a process evaluation among a subset of predominately racial and ethnic, low-income patients. These populations are traditionally hard-to-reach and suffer from worse health outcomes. 10 The primary objectives were to assess 1) successful recruitment of these patients for a text message study and 2) whether recruited patients would engage in a process evaluation after receiving the text message. A secondary objective of this study was to assess whether patients were able to remember the text message that we sent.
Methods

Setting and Participants
This study was conducted in February 2015 in a community clinic affiliated with the Baylor College of Medicine in Houston, Texas. The clinic serves a predominantly low-income population, many of whom are racial and ethnic minorities and do not have health insurance. 11 Among the health system's patients, 60% are Hispanic, 25% are AfricanAmerican, 64% self-pay for their health care, 21% are on Medicaid and Children's Health Insurance Program, and 10% are on Medicare. 11 The study was approved by the Baylor College of Medicine Institutional Review Board.
Participants were eligible if they 1) were a patient at the clinic, 2) were 35Á55 years of age, and 3) owned a mobile phone. The age group of the participants was selected using audience segmentation to ensure participant demographics corresponded with those for a future mHealth campaign. For recruitment, a research assistant approached patients in the waiting room of the study site.
During the consent process, participants were informed that the research team would send them a simple text message such as ''Have a great day.'' A research assistant would then call them to evaluate whether the participant received, read, and remembered the text message Á the process evaluation. Participants verbally consented and a member of the research team noted their first name and phone number. Demographic information was not collected.
Text Message Delivery
The research team used Google Voice † to send the text messages. 12 The Google email server, Gmail (1) message service. Google Voice † also allows the same text message to be sent to up to five participants at a time. Text messages can easily be sent from a computer and remain secure, only available to members of the research team with the username and password to the Google Voice † account. Participants were texted through the Google Voice † platform within 24 hours of consenting to participate. The message said, ''Houston is a great city to live in! From Alex at Baylor College of Medicine.''
Process Evaluation
Process evaluation phone calls were conducted within three hours of sending the text message. The phone used to make the evaluation call was an office phone, and thus did not use the Google Voice † phone number. During the phone call, the research assistant verified that the person who answered the phone was the study participant. Then, the research assistant asked if the participant had received the text message. Of those who said yes, to confirm that the participant had actually received the text message, the research assistant asked if the message was either A) ''Houston is a great city to live in! From Alex at Baylor College of Medicine.'' or B)
''The weather outside is lovely. From Alex at Baylor College of Medicine.'' Participants who selected message ''A'' were designated as having received, read, and remembered the message.
Results
We approached twenty patients to participate, of whom fifteen consented to participate (75% response rate). Factors affecting the response rate included the eligibility requirement of English and the 35Á55 year age range. Additionally, the clinic was busy during times of recruitment, limiting the amount of time patients had to talk to the research team. We texted all fifteen participants with message ''A'' and then called all participants. See Figure  1 for the study process. Of the fifteen participants who consented and were texted, 3 did not answer the phone, and one number was disconnected. The research team spoke to eleven participants, of which one person who answered said the research team had dialed the wrong phone number. Overall, ten participants (67%) retained in the study protocol and engaged in the process evaluation. Two participants said they had received and read the text message; however, they chose ''B'' Á the incorrect text message Á as the message we sent. We designated these two participants as not receiving, reading, or remembering the correct text message. Eight participants selected ''A'' as the text message in the process evaluation phone call. Therefore, of the ten participants who answered the process evaluation phone call, eight (80%) received, read, and remembered the text message. Of the total fifteen enrolled participants, eight (53%) were reachable by phone for the evaluation and confirmed as receiving, reading, and remembering the text message.
Discussion
Our study offers some insight into the process of implementing a text message campaign for traditionally hard-to-reach patient populations. Importantly, 75% of patients consented to participate in our study using text messaging and 67% were retained. Over half of the participants completed the entire study protocol and correctly identified the text message that was sent to them. While many mHealth studies look at behavior change outcomes and clinical outcomes, fewer studies explicitly measure the numerous steps that need to be successful in delivering and evaluating health messages via text. As noted in a review article by Fjeldsoe et al., few studies adequately analyze process outcomes 13 as we attempted to do in this current study. These few studies often publish the process outcomes data hidden amidst behavior change and health outcome data, thus obscuring the ability to measure implementation of the text message intervention.
Some other outcomes evaluated in previous studies include study retention, text message responses, and text message viewing. The process outcomes of these studies vary from study to study and from our study, due to the different demographics of the participants and study design. Fjeldsoe et al., found that participant retention in text message studies varied from 43% to 100%. 13 A study aimed at lowincome children and adolescents found that 3027 of 17640 children and adolescents assessed for eligibility (17%) were excluded due to lack of a cell phone. 3 Furthermore, text messages were undeliverable to 11% of parents, the phone number was incorrect for 1% of parents, and 4.5% parents dropped out of the study by declining further text messages. 3 Similarly, another study aimed at lowincome pregnant women excluded 172 patients out of 2106 (8%) due to lack of cell phone number. 4 Additionally, 10 participants dropped out during the study by declining further text messages. 4 Finally a text message study aimed at improving diabetes selfmanagement found that 42 (95%) participants consented out of 44 recruited potential participants. 14 Additionally, two (5%) participants requested to drop out of the study and three (7%) were lost to followup.
14 In addition to participant retention, whether participants respond to actionable text messages has been studied. A pilot study evaluating text message reminders to improve adherence to antiretroviral therapy found that 48% of 7110 messages requesting a response were responded to by participants. 15 Another study found that 74% of participants in the intervention group viewed at least half of text messages sent by the research team and 30% of participants viewed most or all of sent text messages. 16 A study looking at whether people would pay for text messaging health reminders asked their participants to respond to three questions; three out of fifty-one participants (6%) did not answer the first question, two (4%) did not answer the second question, and zero did not answer the third question. 5 While these studies described process outcomes that were obtained during text message interventions, the study goal of these studies was not to determine how these process outcomes can be improved. We hope to do that with the following.
While our study objectives were met, we note study design areas that could be improved for future mHealth campaigns. At the first drop-off point in the study, 75% of approached patients consented to participate. Although this is a high proportion, the sample size of the study could have been improved by approaching more patients. Additionally, recruitment and consent 13 for minimal risk studies could be conducted via text message to improve study sample sizes. At the second drop-off point, several people did not answer the phone call. This may be because they did not recognize the research team's phone number. It is also possible that the participant was busy and could not answer their phone. The phone call was made for the process evaluation. A more convenient method to communicate with participants for mHealth campaigns may be asking them to reply to the original text message. At the third drop-off point Á patient recall of the text message Á several factors may have influenced participants' memory of the text message. It is possible that participants had not yet received or read the text message at the time of the phone call. Alternatively, due to social desirability bias, they may have guessed text message ''A'' or ''B'' to gratify the research assistant. Additionally, participants may not have remembered the text message because they had received too many texts that day. It is also possible that participants had seen the text message, but did not process the message to recall what it had said a few hours later. Notably, both text message choices had similar tones, which may have complicated the participant's memory of the message. In addition, the time delay between the time of text and phone evaluation may have been too great. Finally, the participants who do not frequently receive text messages may not have been familiar with reading and remembering text messages.
To streamline a text message study protocol, we recommend the following measures. If possible, the same phone number should be used to both text and call participants. The research assistant should also read back to the participant the participant's mobile phone number to ensure that the number was correctly recorded and no wrong numbers are called during the evaluation. Additionally, a research assistant should ask the participant to input the study phone number as a contact into their mobile phones. Finally, the research assistant should call participants at varying times and outside of business hours to ensure that participants are contacted at a time that is convenient for them.
The major limitation of this study is its small sample size. However, we wanted to prove feasibility of a text message study for traditionally underserved patients. Our results may not be extrapolated across the wider population. However, our study will be useful for researchers intending to evaluate the effectiveness of text messaging for health promotion among a target population of low-income patients. Notably, our relatively high retention rate of 67% was obtained in the setting of a very short (i.e., 1Á2 days) study protocol. Text message studies of longer duration may find lower retention rates. An additional limitation is response bias in the evaluation phone call. Participants who answered ''A'' as the text message may have lied about receiving, reading, and remembering the text message and simply guessed the correct choice. Finally, some patients may have been reluctant to join the study because the benefit of receiving a generic, non-health-related text message may not have been clear to the patients. Studies that involve text messages with more relevant health messages may encourage greater participation.
Our findings thus contribute to the limited literature on process outcomes in developing mHealth campaigns. Further investigation on process outcomes of text message studies is needed, especially for traditionally underserved and under-researched patient populations who may have limited knowledge and use of mHealth. As a relatively new medium of communication in healthcare and research, text messaging should be further studied to ensure patients of differing demographics can receive, read, remember, and ultimately benefit from the text message.
Conclusions
Text messaging can be a potent research tool. This study's findings support a future mHealth text message intervention for patients who are predominately racial and ethnic minorities and have low-income. We found that patients can be adequately recruited to participate in a text message study, and that recruited patients would engage in a process evaluation to confirm receipt of the text message.
